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[57] Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding dihydrodipicolinic 
acid reductase from Brevibacterium-flavum, and capable of transforming a Coryne 
type bacteria to produce useful products such as L-lysine, etc., in a high 
efficiency. CONSTITUTION: A noval DNA fragment expressed by formula, etc., 
containing a gene coding dihydrodipicolinic acid reductase (EC-l. 3. 1 . 26), 
derived from a Brevibacterium-flavum [[e.g. Brevibacterium-flavum MJ-233 (FERM-BP- 
1497), etc.]. The enzyme is obtained as a form of an objective DNA fragment, by 
culturing Brevibacterium-flavum MJ-233 until the logarithmic growth phase, 
collecting the microbial cells, suspending them in a solution containing a lysozyme, 
further adding protease K and a surface active agent to subject them to 
bacteriolysis, collecting genes from the bacteriolytic solution by a conventional 
procedure, treating the genes with a restriction enzyme, and selecting a DNA coding 
dihydrodipicolinic acid reductase. 

|51] InH Class: C12N01509 C12N00121 C12N01509 C12R001 13 
C12N00121 C12R00115 
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WmilMUDfm) H»**2l ^|E^ue/^T-!;^A-77/^ (Br 

l&jfcJll] -fls\f'<9?- y £A • yy^Jx (Brevib evibacteriuniflavuni ) '&-?\s\!/<9 x y $ J* • 7 

acterium flavum ) &3fc0^fc: Kn^tfrx y V&U^ ( Br evi bacterium flavuro ) MJ - 2 3 3-Cfo£gft#Jg 

* — tf (EC 1.3.1.26) «r3-Ki-5»e-7-S:^tfDN 1 lc!E*cDDN A#rtf 0 



ATr.fi/: a atpa 

AlUuli/uU w\ 


Abb 1 IbObul 






TTGT»TCAAAr 


TATTGTGGCA 


60 


WACTf** AT/* 

uLAli 1 LAA 1 u 


ACiIIaAjAIUA 


TCTCC A fPTT 


GTTGCAGAGA 


TCGGCGTCGA 


CGATGATTTG 


120 


AGCCTTCTGG 


TAGACAACGG 


CGCTGAAGTT 


GTCGTTGACT 


TCACCACTCC 


TAACGCTGTG 


180 


ATGGGCAACC 


TGGAGTTCTG 


CATCAACAAC 


GGCATTTCTG 


CGGTTGTTGG 


AACCACGGGC 


240 


TTCGATGATG 


CTCGTTTGGA 


GCAGGTTCGC 


GCTTGGCTTG 


AAGGAAAAGA 


CAATGTCGGT 


300 


GTTCTGATCG 


CACCTAACTT 


TGCTATCTCT 


GCGGTGTTGA 


CCATGGTCTT 


TTCCAAGCAG 


360 


GCTGCCCGCT 


TCTTCGAATC 


AGCTGAAGTT 


ATTGAGCTGC 


ACCACCCCAA 


CAAGCTGGAT 


420 


GCACCTTCAG 


GCACCGCGAT 


CCACACTGa 


CAAGGCATTG 


CTGCGGCACG 


AAAAGAAGCA 


480 


GGCATGGACG 


CACAGCCAGA 


TGCGACCGAG 


CAGGCACTTG 


AGGGTTCCCG 


TGGCGCAAGG 


540 


TTAGATGGAA 


TCCCAGTTCA 


CGCAGTCCGG 


ATGTCCGGCA 


TGGTTGCTCA 


CGAGCAAGTT 


600 


ATCTTTGGCA 


CCCAGGGTCA 


GACCTTGACC 


ATCAAGCAGG 


ACTCCTATGA 


TCGCAACTCA 


660 


TTTGCACCAG 


GTGTCTTGGT 


GGGTGTGCGC 


AACATTGCAC 


AGCACCCAGG 


CCTAGTCGTA 


720 


GGACTTGAGC 


ATTACCTAGG 


CCTGTAA 
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V (EC 1. 





3.1.26) Sra-K-fafce^fc^trDNAWrfr, 

Met Gly lie Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 

15 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 

20 25 30 

Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 

35 40 45 

Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 

. 50 55 60 

Glu Phe Cys He Asn Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Ala Trp Leu Glu Gly Lys 

85 90 95 

Asp Asn Val Gly Val Leu He Ala Pro Asn Phe Ala He Ser Ala Val 

100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 

115 120 125 

Glu Val He Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 

130 135 140 

Thr Ala He His Thr Ala Gin Gly lie Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 

165 170 175 

Arg Gly Ala Arg Leu Asp Gly He Pro Val His Ala Val Arg Met Ser 

180 185 190 

Gly Met Val Ala His Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr 

195 200 205 

Leu Thr He Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 

210 215 220 

Val Leu Val Gly Val Arg Asn He Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 
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Gly Leu Glu His Tyr Uu Gly Leu 
245 

-oasna^fc Ko^ay^iw^^- 1? (EC 1. 
3.1.26) *=»-K-re*e^**tfDNA»it 0 

[&*#>£ 5] W*gWc«»»j* H i n dlllMMPffi 

C 1 a I 1 

Xb a I 1 

P s t I 2 

Dra l 1 

[ 7 j m#>i i - 5 *h >-f ft*»t> t oce«<& 

[f8#J® 8 ] 6 - 7 <D\ *-rtlfrX> t ofcflB**) 

[000 1] 

l^**~tf (EC 1.3.1.26) tr3-K-*-6ae*Mt 

tra-Ki-afce^MMr/wif'^^y 7?/< 

A ( Brevibacterium flavum ) A$t)t\ $D 

[0 0 0 2] 

^tKn^yyftl/^^-f (EC 
1.3.1.26) It, KK J Wfeft«ftH»i:U-Cfflv^btiSL 

fe^i: LTtt> y t T • a y ( Escherichia coli ) 

fcjfcOiftfr?- (J. Biol. Chem., 259, 14829-14834, 19 
88#88K &&Tf y • S#A(Co 

rynebacterium glutamicum ) fi&^ftlE^ (Mol. Gene 
r. Genet., 220, 478-480, 1990 #$) ICOl^T^ 

^l»^t^2>^l/^^f y • 77^ (Brev 
ibacterium flavum ) fc^Oi^fc Kn ^fcfn y >&U^ 

[0 0 0 3] 

[*W^*»UJ:5i:reiMIJ *»9J<0Btttt, =»y 
♦ffllBWCR-rsywe^^^y »A • (Brev 
ibacterium flavum ) A«0>i? t Kb ^3 y Vm\>9 



AWffr : 

BJKff/ro*** (k b) 

0. 7, 2. 8 

1. 5, 2. 0 

0, 2 5, 0. 5, 2. 7 5 
1.2, 2.3 

[0 0 04] 

fiHF«r«tfDNA»>j-«r*(BL, &DN ABftfSrffiMS* 

*C&*A^£U #«W£S&£1-*fc£ofc. fip*>* 
(1) ^Wf!)»A'77/U (Brev 
ibacterium flavum ) **0^fc Kn^tTa y 
**-i*fc3-h^*iBfi**£tfPNAl»>}\ (2) 
*DNA«fr*r**+6li*^9^^ K, (3) 

^^*t-5t<0-ei5 o *»W©±geDNA»frS: 

3y*au«rt^t Kn^tfay 

5M**JBmBft1-* w iricj: 0 , y ^y£«itU«) 
WT^rh7b Kn$;tr=iy^ifc(oK«^fiB*Sr 

ffi--&ay*a!iW««r*«i-5cfc#»rtB-cfc5o a>< 
uxwasitfc* y *ffl*B*«rfflv^ l - y vtjwi 
ttfcBiirt-ar cite. «§w«cov*t:<* 

e>lc#«HCRW1-6. 
[0 0 0 5] 

UV9*9~ tf£=*- Kl-SJifi^ «T*tfDNA»fr 
UaTwft* TA»f^J ^l»»1-6ri:dJ*>5o ) £ 
ti % S>fc Ka^tT=y >««r«5cUr, f r9tKo*^ 
tf= y >Kfr«rit1-5*M. WhiSt Kp^3 y vifc 

U99 9—H (EC 1.3.1. 26) ^a-KI-SaC^DN 

[0006] ^ano^t Ko^^yys^^- 
^ *3- Ki-««e^**trDN A»jm*<D*»aM 

*s*36$ixfcftlc*3V>Tli^1-6 £ «Tt&T*>$ 
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/<A ( Brebibacterium flavum ) M J - 2 3 3 (FERM BP 

-1497) &£x*z<D&mm*#m\zm*bti& 0 ztih 

&7Ut?s<?T}) VJ± • 7 7/>AM J -2 3 3 (FERM B 
P-1497) #<0ftfi#DNA±K:#£U ^OM^DN 

A • 7 7/UMJ-2 3 3*(^**»*>b»ife«Cj:Dft 
^DNA^l, IftjteftDNAtrSSftMR* 

^n^DNA^fK-^, aa*^-*-»e^«r*r+5^ 

n P HSG2 9 8 (£«ig») iC^&tCiiJffAi- 

y) fi^cGsc4 549 t^s^xy tro»j ^ 

ce^T" y 9 • ?*\> y 9 * ( Escherichia coli G 

enetic Stock Center) > ^a?— h ^ V h • • * 



3i— /V • 3.x/*— (Department of Bi 

ology, Yale University) : P. 0. Box 6666 New-Haven, 
GT 06511-74, USA flMMMe] fc^fOEfcU H#£i§ 

nm. vr* y a-t ^ K«3t*»«fe««c * o # 

yHf^fH £A • 77/UMJ-2 3 3^^*OA 

[0 0 0 7] ±K^ttfcJ: !>»&*i3AiW»-0>«* L"C 
I*. ±M7u\f/<t7~V VJ* • 7 7/<AMJ -2 3 3<D 
SfefefrD N A frfjUJRBgtjg H i n d Illtc J: 5 S£±## L 
"Ci^5, *#*«SJ3. 5 kbODNAK>t«:#lf* 

K-f 6«fc^£^tf S 3 . 5 k b(DDN 
A»fr%**«Bi»*^J:9^»Lfc»o, MmiMlg 

[0 0 0 8] 
[^1] 



«18»* 




fflWRfrtf)*** (kb) 


C 1 a I 


i 


0.7, 2.8 


Xba I 


i 


1.5, 2.0 


Pst I 


2 


0.25, 0.5, 2.7 5 


D r a I 


1 


1.2,2.3 



DNAK>T«>*»$OftftlCd3^r, 1 k bfiUboWfr 

r»e>n«tt**«fflu ifto. nbHik b*» 

[0 0 10] — lEt^l/Wfy • 77 
/UMJ-2 3 3 OftfefrD N A frMlMBB H j n d II 

kbODNAWfrfcov^Xfl, -?:W1S^^^7^^ 
KpUC 1 1 8*fc(tpUCl 1 9 fcflUr** 
i?7Jr*ti'5L9 KS^ifc (dideoxy chaintermina 

tion method, Sanger, F. b» Proc. Natl. Acad. Sci. 
USA, 74, P 5463,l977) J: £ S e 

^©J:5lcLT»SLfc±K^***Sj|i5|3. 5 k bOD 
NA^wiSfi^j^wt^y* y-7^>^- 7u 



[0 0 0 9] ft*5 % *W«B»c*t^r, »B*&KJ;S 

ftWfro»d»e>*SLfc«*««Lfc. r^j»f»r 
K<DX££} RXfizfyXH K<0*#*|-i, T#n-*y 

bspyy—V U phage) (PDNAfrftJPgjEig H i n dl 
II^»L*C»fe*i5»^*IE*PODNAWffl-<0PJ"-r 

# p y/kJb-e^McliSi-eif Mi* WMMcS'J 
^icte, ^->^y tr • 3 y 077^ • 1 7 4 

77-^ (0x174 phage) <PDN AfrftJRPMtH a 

^iii"e«Wrur»p>*i*»^*RfeioDNA«>j-©ra 
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-A (OR F) ©#&0»b*«Lfc^t Kn S^tTaS; V 
/g?£=i-K-f57 4 7^ttri>6fll/£$;JX"0^<, * 
[0 0 11] E7fl#*: UC^3*i**»E*J«:S£L 

xte&#smwt fvw=*}) ^wt^y? 

*!fcfe*DNA^5>*«$ixfct>oo*4fei", iitffl 

LTftS^iPlGDDNA^f*, v>fc Kp^ fa 

^ y KI-^ae^^ODNA 

m&mm*m i 

[0 0 12] «H©5?k Kp^3^»^^- 
^fra-K-rsafi^^tPDNAWK- (A»rJir) 5:38 

as*:/?** k^**-, «x.«, 3y*ffl»wt^ 

•rs^^x^ K^*-K3IA1-*r*fc±»K = y* 

[0013] **w<o^t vvw*!)>m\sy 
Kr*a^t*»***fcfco:/B* 

[0 0 14] *^OA»f«iAt5:^^> a 

^7^5 KpCRY30 (^f§S¥3-210184^ 
i);^^U'pCRY21, pCRY2KE, pC 
RY2KX, pCRY31, P C R Y 3 KE*5 <fctfp C 
RY 3 KX (#0m-276579-^£*B) J^^U'pCR 
Y2^«tt;pCRY3 mM¥l-mm&&®) 
X S K p AM 3 3 0 (tff0BffS58-67679'£&$8) ; 7*7 * S 
K P HM 15 19 <4#§f|Bg58-77895-fH^) ; ^7^^ 
KpAJ 6 5 5 % pAJ 61 1 & £t)*p A J 1 844 
(«5BPB58-192900^«) ;^7^U'pCGl 
8fiB857~l34500^*&) ;^7^$ KpCG2 (#$B858 



-35197#&#) ; /7^^ Kp CG4*5£UtpCG 1 1 
«*§BB857-1837g9#4MW ^/7^^ KfcflKH-* 

7*SKpCRY30, pCRY21, pCRY2K 
E, pCRY2KX, pCRY31, pCRY3KE» 
p C RY 3 KXm*ftA\Z.ft^btlZ. 
[0 0 1 5] ±12^7^^ p<**-pCRY3 0£P3 

Ts^^-^-^Ts ( Brevi bacterium stationis ) IF012144 

(FERM BP-2515) A^9^U*pBY503 tt*BI¥ 
1-9578544MB) DNA*#ttfcJ:*>*WiU r#t*« 
»Xho 1 TfelLt, 77* S HttMMftlM* 

^aae^iStofcsstftfM. o k boDNAmft* 

Wom-fo PIWCUTtt^^^^ KDNAfcttTOHKE. 
coRI p n I -C*M IT, 5 KftJfrffc 

«MB«r5l5afe J f«:^tP*#*#W2. 1 k b tf>DN A 

KpHSG2 9 8 (^igi&K) <^ Eco RI- Kpn I 
UtiLteXX fiS a 1 1 SWftlCJErix^Hlfti&trw tic 2: *) % 
^7^^ KpCRY3 0^S«r«b^t5 o 

[0 0 16] fcfc, ±ia^7^^ K^* 

^r(c«frS5A^f>t*5J:t/WSLfc^7^5 K-^*-fc 
ggfc gCTS l 1/7-- fcfT& a LT yftsWB.i: + 
*fcfia3ftT^^-DNA<0#ftTlCDNA 

77*5 Kp CRY 3 0^<O *%W(D A^^A 
II, 7*7*5 KpCRY3 0^J» Bam H 1 ~C§8 

^ric^jie^t Kp^tr^y * 

*a-K+*afi-?«r*tfDNA»f«- (A«>t) £DN 
A y £i*r 2> n t lei: 9 fif 5 r ^ 6 0 

[00171K LTitfiJc$iv6*l6^0A»f^$:7 p 7 
^ p C R Y 3 o l:»A Ifciftx.T'^ ^ ^ Kli, v> 

& 9 l — y y y cD»®i^#a^Jffli-5 r. a^^^ 5„ 

^^^7^^ K^r "^7^5 KpCRY 
30-dapB" t^Lfto *77X^ KpCRY 3 
0-dapB^8^l:oi>tlt &&mteW2\CX 

t Kn^tray >H|u^^— tf«r3-Ki-6ae^«r 
[0 0 18] ^*^ICj;6±ge«a*^^7^^ h'VBK 
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tf, /Uf/^f^A'77/UMJ-2 3 3 (FERM 
BP-1497), ^l/^^fy^A«77/<AMJ23 3 
-AB-41 (FERM BP-1498), T'UI^/^f ]) r>A • 
77/^MJ 23 3-ABT-ll (FERM BP -1500), 
:7VhT/^r y £A • 7 7/UMJ 2 3 3-ABD-2 
1 (FERM BP-1499) Ml*. _h*2 FERM 

BP-1498 O^&tt FERM BP-1497 (OB&t*£&#:£ UD 

AsXfflm*kmv*>Z (^0B59-28398^«#M) . 
FERM BP-1500 OVflcfl FERM BP-1497 

ttSJMTCfca (4*HBg62-5I998^«#flg) 0 £C> 
[C, FERM BP-1499 <DWm* FERM BP-1497 CD&**£j& 

-C£>£ (4MB«B61-177993*4*«#I!R) q 

10 0 191 ±Sa*fe»<OttJC, TVtV^xV £A • 
T>*r — Ty^X ( Brevibacteriumarorooniagenes ) ATCC 

687 K m ATCC 13745, ATCC 13746, -/UtT/^T 1 
y r> A • r/< y # A ( Brevibacterium divaricatum ) AT 
CC 4020, yi/^/^7y^-7^h77-^y^A 

( Brevibacterium lactofermentum ) ATCC 13869, = y 
^^fy^^« ( Corynebacterium glut 

ami cum) ATCC 31830^ «r«±#±» t LT/fl^ * d <t h 
V$2> 0 fc$b\ fe^t^X?^?/*?^)) $A - 7?s< 
AM J -2 3 3&*<OMtfc£jS^S#<£\ 
t5^7^^ KpBY5 02 (#Bfl0863-36787-^|g# 

*M1fc±*)-7y** Y pBY50 2^ 
*-fS£*asa*Ll\, 7^7^^ KpBY50 2^i 

wir4>aT^"Cfe5 [Bacteriologi-cal Review, 3 
6, 361. 1972 J:iB/7^U'pBY5 0 2^A 

[0 0 2 0] m^my^if^^^rD ■ 77^AMJ 
-2 3 3<D±*«:^±^|a*i--5j|«, 01***0. 2 
— 50 /xg/ml 1S<07^ y S^stf-UO^fcLOix?- 

#L^^^^3 5 , t:t*^2 4^^||'r-5 0 r^J$*iff 
$r^LT*^iife(C^L, ft) 3 5t?-C#j2 Bff8J&* 

H**rfir4v\ Kp B Y 5 0 2#&££ixT^ 

£J*£ig&1-£o ^co-igo^icj: 0 . 77 Kp 
BY5 0 2tflfc*3;ft,fc;7Vfcr/^^y £A • 77/U 
MJ-2 3 3**^*^^ 

[0021] ±SE3y^§g^n^offiteijfi}ft^^7^^ 
K0j£jHE8Ufc£ lti*, ii/at y tr • a y (t col 

piSiWt/Ufsr • *n h#^(Erwinia carotovora ) 
iCO^-C*a£>*LTV>5cfc ?{C [N.M.Calvin *3<fctf P.C. 



Hanawalt, J. Bacteriology, \7Q, 2796, 1988; K. I to 
Agricultural and Biological Chemistry, 52,293, 
1988 #JBh DNA5*«iC/</P^*«rii«r5^te 
[Y. Satoh J. Industrial Microbiology, 5, 159, 1 

990] #£mm-rzzhts-?zz> 0 

[0022] ±eo*«fe-e»KC«Lr»b*L§s?t K 
p y ^i*«^iBSrWi--5 a y *m 

toW, M&tt/uev^^iJ • 77/UMJ - 2 3 

nMK***M*ma&tt* #m<ommiz±xmo 
[0023] mm^o^mmtLxn. m*.^ 

rat %mm<o^msst ;^/-/K * 
fjmt£mmm&mfti,x % wtK*it9m&&#xm^ 

%x$>z> Q mmmtLx^ s Wx.\L r^-r^yttt 

A, WKT^^^A, SK7^^^Wlii 
[00 24] «l«^JRtt[*fctt^JR^i: Ltli, y ^ 

K-tK** y » a, y y^, wr^ 

^*ia«tt-^cft)2 0-40t, «L<li^25- 
35t:iC, ^«fe(7)pHti5-10, ^L<li7-8(0 

[0 0 2 5] ±IB^«fe"C»6tl6**»*fctt:i»H»^ 
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[0 0 2 61 
[SUM] 

Ko^f 3 y y&u*^*~tf£=»- Hi-* ate* 
(a) yue/^fy ?a ■ 77/<amj -2 3 3<a£ 
^ 7 g . y^if-*!J^ o.sg, yy^z*^ 

> 0. 5g, MgS0 4 - 7H z O 0. 5g % MnS0 4 
• 4 ~ 6 H z O 6mg, F e S 0 4 • 7 H 2 0 6 m g , 
m&***2. 5 g, *Hf S^l* 5 g, 2 0 

o fi g , £&^r 5 > i 0 0/i g , 2 o g 

£SW*fc»»LTl 1 <ti"fi] 1 1 M^T^nf/< 
^fy ?A . 7 7/UM J -2 3 3 (FERM BP- 1497) £ 

£«tt : 1 0 mM N a C U 2 0 mM h V 

i«( (pH8.0), IfflM EDTA • 2Na] 1 5m 1 
tc»jBLfc a R^tUHUl 0 0 Mg/ml i^/nf 

fcc $ 6 0. 5%ft<D Kx^/HKK^- h y * 

fr. i(0*flMftte* W07*/-Wbb*/I/A* 
« (1 : 1, v/v) fcJfcflPU Ilfi-Cl 0»IB«^»IC 
£**1 0-1 2tTC2 0#BU 5,00 

S*-*-h 9 ^Afc*©*IMiaAso. 3M*frfi <fc 
l7>l»t, Kv^2«4^**/-/V£«*M::* 

ft&^®.$LLtt„ nbtittDHAtt. w&', i o 

mM MJ^Blit (pH7.5), 1 mMEDTA • 2 
Na] 5ml Sr^*PLT4t:-C-8fe#|IL3tft, 3S*K 

I0 0 2 7J (B) i>M Kp ]) M 

Me (a) fc-eftwxfcr/wtf/^^i) • 

MJ-2 3 3(DiDNAS» 90^1^ 5 0 unit 
^«R|j*HJ_n dlllt 3 7tJTl«fflfl»S£tfT3S 

D-^^^ P HSG298 (£Sxt«) £foJRS 



(pH7.6.K 10mMW^Kh-/K 1 mM 
ATP, lOmMMgClj,, *5 itfT 4 DN A 9 
■tf 1 unit t*fij:5tc*i«»«r«nit, 4tti5 

10 0 2 81 ±e^WcJ:0»b;h,fc:/5*$ XR«fc 
lfi{fc:^/U^C>A^ [J. Hoi. Biol., 53, 159 (197 

0) ] tC«t*)Me^t Kn^tfay y§S?lx^^—tf^a 
*WKXA& !)fc7o!) ( Escherichia col 

1) CGSG4 5 49 (dapB) [() ^tKo^ 

fay^Mwy^^— ^ate^aisr^i-] ^s«h«u 
fco ^K<E*LfcMe^^y tr • =*y cgsg4 5 

4 9 (dapB) X+^'Ci/V 5 0mg^t 

i-fijSfti&itt K 2 HP0 4 7g v KH 2 P0 4 2 

gx (NH 4 ) 2 S0 4 1 g, MgS0 4 - 7H 2 0 0. 1 
g> ?,Vzx-* 2 0gU s t^ 16g^» 1 

Kn^^y^i/^^-^a- Ki-5*e^*ft 
tf^9^5 K«r«*i-fiar<*Sr, ttifefc,fc!J*#**L 
Ti§3l^<t!?^^^^ KDNASrttfflLfc. ttffiLfc:/ 

KpHSG2 9 8<D*t£ 2. 7 kbiODNAffrCJD 
X."C\ *#£)fo3. 5 k b<0^ADNABfr#a^8#<bft 
fco *«W#€>tt, Z<nzf?** K* KpH 
SG2 98-dapB" £ifr£LfCo 
(0 0 2 9J (C) ^bKP^jl^W^ 

(B) "C»?>*ifc:/9*$ KpHSG2 9 8-d a 
p B fc£**tfif* ADN AWffr«rTe^Wcxy 7 * * 
KpUCl 18 Klf^P-ny^Lfco 
gfrie^7^^ KpHSG2 9 8~d a pBSr^IRRP^H 

^ Kpuci 1 8 zmvmm u in dm^am 

5 0mM hy^^Wf^ (pH7.6), 1 0 mM 
^ft^Kh^K ImMATP. lOmMMg 
Cl 2 , *5<t^T4DNA9 7^— if 1 unit tKZX? 

iz&&#&mQL s i 2t:"ei 5^raR^$-frr, dn 
[o 0 3 0j KawwB^T, mtfi 

/I'i'V&mj. Mol. Bio., 53, 159, 1970) l^fcfJMB 

^^y tr • =y cgsg4 3 4 stt&MNHfcu 

*tv^^«r5 0mg*tt5«l«Mll [IftA : K 2 
HP0 4 7 g, KH 2 P0 4 2 g, (KH 4 ) 2 S0 4 1 
g, Mg S0 4 • 7H z O 0. 1 g, ?;Vzi—7s 2 0 g 
*5J:tW»3e 1 6 g^8^t:$«FUl 1 <ti-fi] id 
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NA8frK*{r*Dx., *t*»3.5kbfl!)J»ADNA»rfr 
tfBfcfciifc. *B*Hfc****S3. 5 k btf)*fAD 
N AK**4MI®MHmT«IK L?c£ »«>IHIHMW 



«-T*>ofc. rcODNAW>to»JlRB*«l(if^iftH«: 

[0 0 3 1] 
»2] 



S 2 



77^S FpUC 1 18-dapB 



N1H Bttttttft m®K(0±* S ( k b ) 



C i a 1 
Xba I 
Ps t I 
H ln d 

[oo3 2j ±m& 2 i cm} mm 



1 

2 
3 



18-dapB w fc**Lfc. £U:K:£!K S*fc Kn^ 

$#}3. 5kb(0DNA»rit ( H i n dinKfr ; A0r 
Lfc. 

[00 3 3] H%fl]2 
0>DNA*MB*|0>tteJ£ 

— lf*s«— Ki-*afiff«r*to*#S»3. 5kb©D 
NA»fr(D«Sfi5!l«r, ^^5KpUC118*fcll 
pUCi l 9*m^*i&***sXin'*+\ s W*fc 
(dideoxy chainterroination 2£) Ic <fc 9 N 12 2 L 

a y v»u^* if Ki-sae^naeEw* 
oge?ij#-f§- : i icflHiraeaitrfri'S 249 ra<or 5 

[0034] mmms 

•f?X% KpCRY30-da p BOMMSitfa \) * 

(A) ^7^$KpCRY30-dapB^)Wg 
nmmi (B) •C»f>n^7^U f pHS'G2 9 8- 
dapB 5 ji g £ s 5 units PfflEBWIg X b a 
IJSAl TOr a I 3 7ttl«TO^t^ 

¥*B5fc«&t Lfco :©DNA»WfciBamHiyy* 



6.7 

1-5. 5.2 
0.5, 2.7 5 



3.45 



•KIK^SOmM M)^«*« (pH7.6), 10 
mM'^Wh/K lmMATP, lOmMM 
gCl 2 , ^oJ^O { T4DNAy # — If 1 unit 

Zltlt. ftfrftfcjgifcDN A&mmm% B a m HI 3 u 
nits £ 3 iKVl^ffiRfoZ^TftbtLtZDnAftm 

KpCRY30 1 M gWB^ Bam 
HI 1 unit t 3 7lCCll*IHIK***T»fe*LfcDN 

A5MW&trK#U roa#««r6 strei o»nun 

50mM hVxmmWi (pH7.6), lOraM^t 
lmMATP. 1 OmMMgC 1 2> 43 
WT4DNA!)^- tf 1 unit iftftiSfcMft 
*WDDU 1 2t:-Cl 5BMB»&*tf-C* DNA^ 

[0 0 3 5] ft&tifc?'?;** KHKfcfflvvc. gtiEU 
ttffl (B) i:MW)«SKJ:»l, HE*** U t T • 
=iyCGSG4 54 9^lflGftU S^* 
5 0 ixg/ml ©«*T**rsa«»* DBA : K 2 H P 
0 4 7g, KH 2 P0 4 2g> (NH 4 ) 2 S0 4 lg, M 
g S0 4 • 7H 2 0 O.lg, 00^3— * 2 0 gjSitf 
1 6 gSr*«*WM*LT 1 1 fT&l ic&ftL 

/to WLfc^^^ K«r«K»»«cJ:9^Wu 

KpCRYS 0 8. 6 k b^DNA»f 

Jftefc!*., *£3tt8 00 bp©#ADNA»Jf;MSi& 
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[0 0 3 6] (B) ~?y*% KpCRY30-dapB 

Utfv^^y 9 A - 77/UMJ-2 3 3 (FERMBP-14 
97) KM&tfc&i 00ml <Ditfj£At&ife-C*t& 

*«J830#*r**«Lfc», -<-^y^G^l unit/n 

#M#£»<M»»£T*«>, 2 0ml 9>'<**im9l 
DBA: 2 7 2mM i/a-^o-^, 7 mM KH 2 P 
0 4S lmMMgCl 2 ;pH7.4] ICTifefrLfco » 
fit ■'MMICT*****. 5ml(0/^Wl; 

3E 3 



mu 0.75ml ^mn&MrfiE (a) -e^b^fc:/ 

K»»5 0/i 1 **»£U *4»JCT2 0»M» 

2 5 00^h, 2 5 ^ ^*£eMD& 
7**tC2 0#ffl#ilLfco ^*«r3ml(D|»ffiA**ir 
»U 3 OtfcTl Xi-rJ-O 1 

5 Mg/ml (ftlMtt) fc£tr«iffiA*^**WMl, 

■c3ot"C2-3 0ra«fifUo wauit*^>rw 

SWISlfc. *OttJfc«rTIB*3fc^1-. 
tO 0 3 7] 
[*3J 



77^$ KpCRY 3 0-dap B 







a»fSi#<o*;£S (kb) 


BaraH I 


2 


0.8. 8.6 


EcoRl 


1 


9.4 


K P n I 


1 


9.4 


Xba I 


l 


9.4 



9«r»f*»te>n5^9^5 K*, u ^7^^ KpCRY 
30-d a pB', fcfy* 5 K«r«»+S»*«r ^ 
I/tf/<^r!) P-k • 7 233-dapB* t 

KpCRY 30-d a p B frffi]|gH» B_a_m HI 
■eWBM"*- *JilJ:!K ^7^^ KpHSG2 98M 
*f £±££8. 6 k bVDNAmK^MZ-T, 5>fc K 

^#^8 0 0 b p^)DNA»rWflm$^o K&s 

FpCRY30-da pBfCtO^WlB* 
^n^^l^^^^y ?A • 77^AMJ 2 3 3-da 
P B ft, < tfrPJR ITS 1 #3 ^IlftM 

**X*X«tt*IWtBff ¥fifc 5 ^ 8 6 a fWOS 
f€#^ : FERM P-13790 t LT*te**VCV<5o 
[00 3 9] ggftflU 
7*7*5 KpCRY 3 0-d a p B 
tflBAJfcJfi 100ml§r500ml^77^3(: 
#ftU 1 2 Ot-Cl 55)WIMLfci, 

\zmmm3vwt'7i'i?'<rTy • 7 7^mj 2 

3 3-d a pB«rtt*U 3 0fP2 4^M^H 
£tTofc e ^CLtA^lOOml^SO 

01111^77^31:^^1 2 ot-ci 5 ft mm 



U ^«3 0 < CT2 4^^a^H$rtToyt e 

fco «feft*:i§#£, ^tW^15 Mg/ml tf>* 
Lfc¥« A»ift*3 > >nm&a>¥- 

*A#Jfifc -«*M*U 3 OlC^l 0Jg*Lfc&fC, 

fc, -toe*. ^>«*PA*«*jj:t;««aDA 
T*^^i/^WjpA»ift±fc^w»r«-c*)ofc 0 m 

J: 0 > KpCRY 3 0-d a p Bri* 

[0040] mmms 



0.4%, i»T^!)A 1. 4 

0. 0 5%, Mg S0 4 • 7H z O 0. 0 5%, C a C I 2 
• 2H 2 0 2ppm, FeS0 4 » 7H z O 2ppm, 
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MnS0 4 -4~6H 2 0 2 p p m, ZnS0 4 -7H 2 
0 2ppm, NaCI 2ppra v 2 0 0 u 

g/K &&?-T*> 100/ig/K #1f$y& 0. 
1%, mm^*x 0. 1 %£&@7MC*g#] 10 0ml 
^500mli£A77X^|:^U«I (MKftp 
H7.0) LfcSL ^H^/^f!)^-77^AMJ 
2 3 3 -d a pBtWLfc. &Vv?5 g/1 (ftltft 

S#*£f7ofc 0 fcfc, : ^/^-^ 

5%, «K7^=!>A 2.3%, yvg?-*D^A 
0.0 5%, !> A 0.0 5%, MgS0 4 - 

7 H 2 0 0 . 5 %, F e S 0 4 • 7 H z O 2 0 p p m, M 
nS0 4 '4^6H 2 0 2 0 p p nu tT^> 200/i 
g/1 , &&^TS> 10 0/ig/K #1f S /K0. 3 
%, g*ftoi** 0. 3%&*@7kto§A?] 1 000ml 

£ 2 i *aft«*Mf Ktt£*. 120^20 #iw afiS 

20ml £$dJDU EKs&l 0 0 0 r p nu ii^ftl v 
vnu ifi£3 3t\ ^OpH7. 6 <0«F*^ftTt? 2 
4^rK»**fTofc 0 mmfcT&s 5 0 0ml 

*&>h%m^\yxmm&*w& Lit. Khtittm* 
>mmmm (pH6.8) 3-5mn:ijsu 

2 0 6 , 0 0 0 r p m<D&b#miZ& U 

Jftli»«r»*Lfc. #€>ttfc±a«, fiP*>M#*U«* 

*~ tf?£tetf>#J£lC&Lfc (TamirH., Meth. Enzymol. 
17B, 134-139, 1971) a 

[0 0 4 1] (B) ^fc Kgj^£j — If 

±K (A) -C#fc«»*»*5 0M K *K"C*>$5>fc 
Ko^tfa y y^O. 1M, $6tC2mM0^3^-^ 
KT^V^^u^Ky Xlft: StcS! (NAD 
PH) Ifci^nfyT; Y*J%9 K : JStcSI 

ATG GGA ATC AAG GTT GGC GTT CTC GGA 
Met Gly lie Lys Vai Gly Val Leu Gly 

1 5 
ACT ATT GTG GCA GCA GTC AAT GAG TCC 
Thr lie Val Ala Ala Val Asn Glu Ser 
20 25 
GAG ATC GGC GTC GAC GAT GAT TTG AGC 
Glu He Gly Val Asp Asp Asp Leu Ser 

35 40 
GAA GTT GTC GTT GAC TTC ACC ACT CCT 
Glu Val Val Val Asp Phe Thr Thr Pro 

50 55 
GAG TTC TGC ATC AAC AAC GGC ATT TCT 



(NADH) £2 0mM h »J *lfi*y >»«»Wi-S 

«Lfc»«8ooii i % ztiztio. im y >m 

XVVAmm® (pH6. 8) iCt&IDLT^fc KQ^fcT 

= y vm&mmmR&mti^ zn^3 

MiUmo lo^fc KD^fay y»«r»7ci-5B 
ffi^-CfciNADPH (NADH) #lmo 1 

fcJiU^t Ko^tTay vfifci^** — tf<&f§te£iHJt 
-t5^t^-C#6o KlS^ftTLfcS, &f3 4 0nm 
tc*3»t-5K*«S:i9J^UTNADPH©»^ftSrfflSL 

da pB^e>W»Lfcl»^^k Ko^y^R 
UP?*— fcfiS&l*. 1. Ounit/mg -Cfeo^o 
^Utf^^ry *A • 7 7^AMJ -2 3 3 (FERM BP- 

1497) £±ib (a) tm-&mzTmmi,ximmm& 

^tXNADPH^/>f«lfc 0 5? 
t Kn^tf ay Umv9*9~ tfflH£ttO. 5 units/mg 

[004 2] 

Efll** : 1 
E^KOft* :747 
R2?ga>S! : $Sfc 
: -*« 



-tfcfc : MJ-233 

®m&mi-&fl- : CDS 
: 1-747 



GCC AAA GGC 
Ala Lys Gly 
10 

GAT GAT CTG 
Asp Asp Leu 

CTT CTG GTA 
Leu Leu Val 



CGT GTT GGT CAA 
Arg Val Gly Gin 
15 

GAG CTT GTT GCA 
Glu Leu Val Ala 
30 

GAC AAC GGC GCT 
Asp Asn Gly Ala 
45 

ATG GGC AAC CTG 
Met Gly Asn Leu 



48 



96 



144 



192 



AAC GCT GTG 
Asn Ala Val 
60 

GCG GTT GTT GGA ACC ACG GGC 240 
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Glu Phe Cys lie Asn Asn Gly lie Ser 
65 70 
TTC GAT GAT GCT CGT TTG GAG CAG GTT 
Phe Asp Asp Ala Arg Leu Glu Gin Val 
85 

GAC AAT GTC GGT GTT CTG ATC GCA CCT 
Asp Asn Val Gly Val Leu He Ala Pro 
100 105 
TTG ACC ATG GTC TTT TCC AAG CAG GCT 
Leu Thr Met Val Phe Ser Lys Gin Ala 

115 120 
GAA GTT ATT GAG CTG CAC CAC CCC AAC 
Glu Val He Glu Leu His His Pro Asn 

130 135 
ACC GCG ATC CAC ACT GCT CAA GGC ATT 
Thr Ala He His Thr Ala Gin Gly He 
145 150 
GGC ATG GAC GCA CAG CCA GAT GCG ACC 
Gly Met Asp Ala Gin Pro Asp Ala Thr 
165 

CGT GGC GCA AGG TTA GAT GGA ATC CCA 
Arg Gly Ala Arg Leu Asp Gly He Pro 
180 185 
GGC ATG GTT GCT CAC GAG CAA GTT ATC 
Gly Met Val Ala His Glu Gin Val He 

195 200 
TTG ACC ATC AAG CAG GAC TCC TAT GAT 
Leu Thr He Lys Gin Asp Ser Tyr Asp 

210 215 
GTC TTG GTG GGT GTG CGC AAC ATT GCA 
Val Leu Val Gly Val Arg Asn He Ala 
225 230 
GGA CTT GAG CAT TAC CTA GGC CTG TAA 
Gly Leu Glu His Tyr Leu Gly Leu Sto 
245 

a- Ki" Site* £#J3 . 5 k b^DNABr 
11212] *SW3(DS?fc Kn 5**3 9 



Ala Val Val Gly Thr Thr Gly 
75 80 
CGC GCT TGG CTT GAA GGA AAA 288 
Arg Ala Trp Leu Glu Gly Lys 
90 

AAC TTT GCT ATC 
Asn Phe Ala He 



GCC CGC 
Ala Arg 

AAG CTG 
Lys Leu 

GCT GCG 
Ala Ala 
155 
GAG CAG 
Glu Gin 
170 

GTT CAC 
Val His 

TTT GGC 
Phe Gly 

CGC AAC 
Arg Asn 

CAG CAC 
Gin His 
235 



TTC TTC 
Phe Phe 
125 
GAT GCA 
Asp Ala 
140 

GCA CGA 
Ala Arg 

GCA CTT 
Ala Leu 

GCA GTC 
Ala Val 

ACC CAG 
Thr Gin 
205 
TCA TTT 
Ser Phe 
220 

CCA GGC 
Pro Gly 



GAA GGA 
Glu Gly 
95 

TCT GCG 
Ser Ala 
110 

GAA TCA 
Glu Ser 

CCT TCA 
Pro Ser 

AAA GAA 
Lys Glu 

GAG GGT 
Glu Gly 
175 
CGG ATG 
Arg Met 
190 

GGT CAG 
Gly Gin 

GCA CCA 
Ala Pro 

CTA GTC 
Leu Val 



GTG 336 
Val 



GCT 384 
Ala 

GGC 432 
Gly 

GCA 480 

Ala 

160 

TCC 528 
Ser 

TCC 576 
Ser 

ACC 624 
Thr 

GGT 672 
Gly 

GTA 720 
Val 



240 



747 



[®3] *8m<n7J*% KpCRY30-dapB« 
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Iiail 
3J5kb 



Hin<Ull 



HindW 





Xbal 


Oral 


Clal p s a 


LL 






gEgJLamLiEg 



I I I L 



j I 



500bp 



[B2l 



3.5kb 



Xbal DraI °l al Psfl 




500bp 
1 1 



10 3] 
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(5Dint.ci. 6 kjsuis* frftmm%% fi 

C 1 2R 1:13) 
(C 1 2N 1/21 
C12R 1:15) 

C12R 1:13) 
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